Effect of balance training on neuromuscular function at rest and during isometric maximum voluntary contraction.
This study was directed to investigate the neuromuscular function of the plantar flexors and tibialis anterior (TA) before and after 8 weeks of balance training. Twenty-six young adult subjects were randomly assigned to an intervention group and a control group. During neuromuscular testing, rate of torque development (RTD), isometric maximum voluntary torque (iMVT) and muscle activation were measured. Triceps surae muscle activation and TA muscle co-activation were assessed by normalized root mean square of the EMG signal during the initial phase of contraction (0-100, 0-200 ms) and maximum voluntary contraction (MVC) of the plantar flexors. Furthermore, evoked spinal reflex responses of the soleus muscle (H-reflex evoked at rest and during MVC, V-wave), peak twitch torques induced by electrical stimulation at rest and balance performance were evaluated. We found a significant difference between groups in RTD of the plantar flexors during MVC in the time interval 0-100 ms [37.0 N m s(-1) (4.2-69.9 N m s(-1), P = 0.029)]. This change was accompanied by reduced antagonistic muscle co-activity. The normalized H-reflex of the soleus muscle at rest as well as the sway of the center of pressure during balance performance assessment were significantly lower for the intervention group compared with controls. The training intervention had no effect on iMVT, normalized muscle activity of the plantar flexors, normalized muscle activity of TA, normalized V-wave and normalized H-reflex evoked during MVC. Data suggest that balance training reduced antagonistic muscle co-activity at the onset of triceps surae contraction and, in turn, increased isometric explosive voluntary strength of the plantar flexors.